Microresonator-based optical frequency comb generators convert a continuous-wave laser into an octave-spanning spectrum covering a wavelength range of 1-2 m.
Conventional optical frequency combs are generated by mode-locked lasers emitting a train of short laser pulses. Fourier analysis shows that such a train corresponds to a comb spectrum in the frequency domain and that f rep corresponds to the rate at which light pulses are emitted. In contrast, the generation of a microresonator-based frequency comb can be completely described as mixing of lightwaves at different frequencies (colors), resulting from extremely high circulating powers within a tiny resonator. [2] [3] [4] Compared to conventional frequency combs, the light emitted by a microresonator comb is not necessarily pulsed. However, the exact temporal behavior of the emitted light is A continuous-wave pump laser (frequency, f pump ) is converted into a pair of symmetric sidebands (referred to as signal, f s , and idler, f i ). The equidistance of the first pair of sidebands with respect to the pump laser is ensured by energy conservation of the underlying four-wave mixing process, in which two pump photons are converted into one signal and one idler photon:
Continued on next page Further cascading of the process through non-degenerate four-wave mixing leads to the production of more and more higher-order sidebands forming an optical frequency comb (see Figure 2) . A major difference compared with conventional mode-locked lasers is that the pump laser is part of the comb, and thus can be used to control and stabilize the comb modes. 5 The field of microcombs has grown rapidly since they appeared in 2007. Meanwhile, others have reported a number of different microresonator systems showing frequency comb generation, including hand-polished crystalline resonators 6 for direct frequency combs in the mid-IR 7 (which is of high interest for molecular spectroscopy). A further step toward full CMOS-compatible integration of microresonator combs has been achieved using silicon nitride ring resonators that are directly combined with on-chip waveguides. 8 These devices can be sealed with a protection layer and have huge potential in the design of novel microphotonic circuits.
In summary, we have shown that optical microresonators are viable tools for generating optical frequency combs. Future steps in microresonator comb research include further integration of microresonator comb generators with on-chip waveguides, dispersion engineering for combs in new wavelength regions, and investigation of noise processes within the resonators. 
